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ese objectives describe the backgrounda, concepl
rament gponsored progream of basic resescch in
peasurenent as it relates Lo mensuration technlgues, procedures,

and eguipsent in the lmagery exploitatlon Processes.

nd - The design of measurlng gystems used 1o the exploita-
“§£nce imsgery ubtllize mary different approaches and erploy
instrumeptdtion to obtain the measured value. The basic

'QGCL&uLC of the measuring instrum nts mazy be opbical, mechanical,

or eny combination ol tnese. Tre measuring systems may incor-

performance optical cystems, specilal illumination sources, and

sophisticated environrental control.

Sever the nature of the lmugery mens guration problem mey be, intel-

o

velopment, selection and. uge oL nessurement techniques and equip-
. che measuring eguipnment mey be described in terms of the mensuration
Lo Lo be accomplished. Both the new equipment under development and
buasic instruments in use can be us sed as devices for the presentation

& development of the general techniques end principles necded in measure-
+ snstrumentation. In general, the concepts developed in basic research
o1 preocise measurement will be useful in treating any mensuration dev1ce~
thot may be aevaopod in the future.

.

3. onLLpL _ 'fhis basic research program 1s directed toward the investi-

EN

eve the precision reguired in the imagery mens uration procesgs. The
conrch s bo be concerned with investigating the factors affecting the
crdard of measurcment, the Types of instrument used for measuring, and

Lz

Sre environment in which the messuremenls are made.

progrem will not delve into the tectors alfecting the person
L meagurcments or the cevaluation of specific computer data reduction

nerial Dcpchpron - Yhe objectbive ol this research program 1s:
to investigate the basic conditions and circumstances that influence the
M(LBTULJ znd precision of messuring engines, to analyze £ilm characteris-
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ends on a bread knowWedwc of what 1s availsble and how the performance

“q und development of principles, technigues and instrumentation necessary

STAT
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to the mensursilon pwoblem, and to generabe
Chiisds w0 be dncorporated into development of fubure mcruurubxon eguin-

P onis basic rosewrch dg
x tiouns as to dmproviag and deve
vate with proposed acguisition systenm

soad ML'L be accomplished through: & literature search, an
" instrumentation requirements, the creation of analytical
m“uels, and a limited amount of breadboarding.

H.o betailed Objechives

5.1 Bevicw of Previous Workx and Litersture

5.1.1 Review the results of the several related res
programs that have been sponsored by the Govermment. Typical
cxamples of these programs that have been recently commlebed or
are presently unaurwuy are as follows:

Automatic Stereo Scanning

In-House Precise Measurement Study
Image Analysis

I Precision Stereo Comparator

NG
[t

AT N
e

= US EINCIN

R

5.1.2 Perform an intensive literature search of availsble
Tormation on dimensional metrology, measuring engines, environ-

mental control, vibraticns dampening, light sources, etc. as 1t
nay be applied to measurements in imagery exploitation. :

5.2 "Review Present Mensuration Kquipment and Techniques

i

ve2 L The cifeet of viewing systems upon the mensuration

pProcess .

S Anamorphie crteets

|
Huoolog ield ol vicw ;
L2008 BWifeet of curvature of L
LLRLL L BiTect of viewing through ©1lm buse
.2 1.y Mapalfication ve accuracy of measurement

v.2.2 cdhe effeet ol viewing illumination on the mensuration
OTOCESS
ve2.2oh White Light as opposed to anear monochromatic

B

l
D.R2.2.2 Goneral ve high Iintensity spot
D.2.2.3 Brlfects of the amount of lisht at the eye. the
color temperature, etc. on the accuracy of measuri ing and
precision of pointing.
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5.2.3  Study Tilm hold down sybtumn and determine their
effecets upon measurements.

5.2.3.1 Vacuum hold down systems, porous glase, grid
pattern of channels, cte.

5.2.3.2 Glass plate hold down, thickness required, loss
in resolution and contrast.

5.2.3.3 Clear Plastic Membrane with vacuum header.

5.2.3.M Film Chip Hold down systems.

5.2.4 Film dimensional changes while on the mensuration
equipment.

5.2.4.1 Changes in duplicate positive film over small
areag (0.5 um).

5.2.4.2 Changes caused by the film hold down system.

5.2.4.3 Changes caused by the film transport system.

5.2.4.4 Changes caused by the lighting and film cooling
gystem.

5.2.5 Measuring engine accuracy attainable with:

Shaft encoders

Tinear Scales
Interferometers

Other meaguring systems

1 \JT N1 A
N O R O
NECECES
FETPE

5.2.6 Investigate type of reticles in use on monogcopic
and stercoscopic measuring instruments.

5.2.6.1 Cross halrs, point light sources, black dots,
colored reticles, etc.

5.2.6.2 Determine the most desired reticle gize as
referenced to the film plane. .

5.2.6.3 Review the effect of positioning the reticle
at various positions in the optical train.

5.2.7 Operator controls in pointing for monoscopic and
stercoscopic measurements.

5.2.7.1 Handwheels, Joystick, track balls, alrbearing
carriages, ete.
.2.7.2 What is best for various degrees of precision
(01 0.5, 1.0, 2.5 um)?
5.2.7.3 . Operator puinting vs auto correlation.

5.2.8 Appraise the optical system, the measuring engine,
the operator controls, the viewing illumination, etec. as an
integrated package in relation to the measuring task to be
performed.
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L meosureuent instrunentalion

L te accommodate color pnolosranny, .

5.3.1.2 Viewin: svs” periorn
Will therc be o dCuQ* of Zocus problem at
" fe¥e b;sc metned of |

ance

modifications that
prent to adequate

color or false color be used for

epeciticationsg that should be included
equipment for color 1mawerj

5.3.2 Investigabe the mensursvion techniques that might be
n near real-time systems. .

-
[¢2]

G

joF]
O\

5.3.2.1 Whet are the problems involved in obtalni:
MONOSCoOPic and .stereoscopic neasurements from a vidicon
Lyoc display?

5.3.2.2 What accuraci aye attainable?
5.3.2.2.1 Is it ccceptable for precise photogram-
- Z“? .

o
metric type mcasurcmen
5.3.2.2.2 Is it sultable for comparative type

wnvivonmental Contrel Required for Precise Measurement and
erouyauva Moegsure:

Soi L Temperature and humidity control reguired for film
stebility. . .
5.4.2 Toemperoture, humi .Gity snd vibration control required
suring and vicwine. '
Heot problems causced by high intensity light sourccs.
5.0 L Temperaturce and humi vy control required on. comnﬂessed
sziv used Tor film cooling wnd bearing ut«ﬁob.

5.5 wyveluste il Bese and icn Stebhility as to:

5.5.1 Roll film vz chi torage

5.5.2 Sheet proces tivplicates for mensuration vs
standard Niagrisg pxocegg;-
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2.5.3 Measuring accuracy on original negative, first positive,
etc.,

5.5.4" Mensuration results on dry silver processed positive
transparencies vs standard wet process.

6. Technical Requirements

It is realized that the complexity and emphasis will vary and be
shifted with the findings of the basic rcsecarch. The Objectives listed
on Section 5 are very broad and within these areas the contractor will
perform the following: .

6.1 Provide consultation to the Government in the precise measure-
ment field.

6.2 Have an expert awareness of past and present research in this
field so as to prevent duplication.

6.3 Have the capabilities 10 undertake studies to determine the
most desirable mensuration procedure for a task.

6.4 Be capable of undertaking practical experimentation as well
as the theoretical approach on imagery measuring problems.

6.5 Be capable of determinining the dynamic range capabilities and
limitations of possible systems utilizing film inputs.

6.6 Conduct studies to determine the sub systems that require a
major research effort.

6.7 Determine weak links in the menguration process.

6.8 Generate Design Specifications that shoﬁld be incorporated
into. immediate and future mensuration equipment.

6.9 Prepare Cost vs Performance Curves for various mensuration
tasks, instruments, and the degree of precision required.

7. AREAS OF INVESTIGATION

7.1 The contractor will be able to obtain a great deal of informa-
tion from the technical literature and government research programs
referred to in Paragraph 5.1. The contractor will be expected to
digest and present this information in a manner so that it can be
implemented in future mensuration systems.

7.2 The contractor will have to supply his own photogrammetrists
and interpreters for any tests and experiments he plans to perform. It
is possible that gome time on the Government's measuring instruments
could be provided the contractor, however, it is recommended that he
plan on supplying the majority of the instrumentation required on any
tests.
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8.2 Proposals .

The potential bidders erc requlred ToO review the objectives
and to isolate the areas they feel are most productive. The bidder'
vroposal will break the produczive arcss down into tesks and each
task will be priced cut separately in the proposal. The proposals
should be comprehent 1vc, well organized, explicit, clear, concise,
and 1imited in content to that inrormation required to guaditsy
the pros opgui\o bidder and demons pility to perIorm satis-—
toctorily within the scope oi this document. The formal of the

4 be arrensed to separate company and personnel quali-

nronosal shoul
sh~ets from the main body ol the proposal.

Mfication

J

$.3  Adminigtration

ne Covermaent will retain overall control of tais
avproval Irom the contracting officer must be o
any changes i opjectives, costs, or pr riorities
ore sny subcontractor or consultant is employed.
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Lo control the
bounds o1 the

UOngblL LV, ’
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g.5  Hechnicel sepres

' The conbracting orficer will designate a technlcel repre-
secntative to-authorize : ¥ of the con-
Leootor . Such authorization (h e given in writing in

originel Torm or in contiz oral suthorization.
contractor will zccept no other ~ization except that
g 1 revpresentative or contracting ofilcer.

\ .
voennLcadl

: renorts Wi be reguired throughout the Llile of the
contract. All reports 1 meet the basic regulrements of
cation DB-100L, dated 91 QUPUOL 1966, CGENERAL REQUIRIE
NTATION, attached nereto.
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